











y′(x) = a(x)y(x) + b(x)yα(x) (B)
can also be solved solve using the same approach followed for linear
equation imposing a solution of the form y(x) = c(x)eA(x) obtaining
the separable equation for c(x)
c′(x) = b(x)e(α−1)A(x)cα(x)
so that c(x) =
[
(1− α)F (x) + c1−α0
] 1
1−α











y′ = a(x) + b(x)y + c(x)y2 (R)




y′ = a(x) + b(x)y + c(x)y2 (R)
Suppose that y1(x) solves (R). Then assuming that the other solutions
of (R) have the form y(x) = y1(x) + u(x) being u(x) an unknown
function to be determinated, then u(x) solves the associated Bernoulli
equation




y(x) = y1(x) +
1
u(x)
drives (R) into the linear equation
u′ = −c(x)− (b(x) + 2c(x)y1(x))u
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Example Knowing that y1(x) = 1 solves the Riccati equation






show that the general solution to equation (r) is





Example Knowing that y1(x) = 1 solves the Riccati equation






show that the general solution to equation (r) is
y(x) = 1 +
x2ex
c+ (1− x)ex
We use the change of variable y(x) = 1 +
1
u(x)





























































(c+ (1− x)ex) = ce


























(c+ (1− x)ex) = ce














Using the fact that y1(x) = x solves
y′ = −x5 + y
x
+ x3y2 (E)




Using the fact that y1(x) = x solves
y′ = −x5 + y
x
+ x3y2 (E)
find the general solution of (E)
Putting y = x+ u we get






Using the fact that y1(x) = x solves
y′ = −x5 + y
x
+ x3y2 (E)
find the general solution of (E)
Putting y = x+ u we get
1 + u′ = −x5 + x+ u
x
+ x3(x+ u)2





































































being c an integration constant.









Exercise Knowing that y1(x) = 1 is a solution of
y′(x) = −1− ex + exy(x) + y2(x) (?)
show that the general solution to (?) is
y(x) = 1 +
e2x+e
x










Forma ridotta dell’equazione di Riccati
u′ = A(x) +B(x)u2
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Forma ridotta dell’equazione di Riccati
u′ = A(x) +B(x)u2
Data una equazione di Riccati in forma generale
y′ = a(x) + b(x)y + c(x)y2 (R)
in cui si suppone che a, b, c 6= 0, se B(x) e` una primitiva di b(x) e
cioe` B′(x) = b(x) il cambio di variabili u(x) = e−B(x)y trasforma (R)
nell’equazione di Riccati ridotta:
u′ = a(x)e−B(x) + c(x)eB(x)u2
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=⇒ u(x) = tan
(
1
3
(
2x3/2 − 2
))
